Catecholamine-derived tetrahydroisoquinolines: O-methylation patterns and regional brain distribution following intraventricular administration in rats.
The metabolism of 6,7-dihydroxy (catecholic)-1,2,3,4-tetrahydroisoquinolines (TIQs) is of interest because the heterocyclic substances may form in mammals normally or during certain disease via condensations of catecholamines (CAs) with aldehydes or alpha-keto acids. With a specific capillary gas chromatography procedure and confirmatory liquid chromatographic assays, we have determined the structural isomers and relative amounts of mono-O-methylated (phenolic) TIQ metabolites in several rat brain regions 40 min following the acute intracerebroventricular injection of four structurally related catecholic TIQs. In sharp contrast with the established selective m-O-methylation of dopamine (DA) by catechol-O-methyltransferase in brain, the two simple TIQs derived from DA produced predominantly or even exclusively the metabolic isomer arising from methylation of the original p-hydroxyl group (7-O-methylation). In three catecholaminergic brain regions examined, the 7-O-methyl isomer was the only detectable phenolic metabolite of (+/-) salsolinol-1-carboxylic acid (a condensation product of DA and pyruvic acid) and, as first noted by Bail et al. (1980), constituted 95% of the two possible isomeric mono-O-methyl metabolites of (+/-) salsolinol (TIQ derivative of DA and acetaldehyde). Though less, the 7-O-methyl isomers still were a significant proportion (40-55%) of the two mono-O-methylated metabolites of (+/-) 4-hydroxy-desmethylsalsolinol (a TIQ derived from norepinephrine and formaldehyde), or of the DOPA/acetaldehyde-derived TIQ, (cis) salsolinol-3-carboxylic acid. In the time frame of the study, all four administered TIQs showed higher levels in hypothalamus than in striatum or hippocampus, with the two carboxylated alkaloids displaying the greatest differences.(ABSTRACT TRUNCATED AT 250 WORDS)